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pond energies and departure from the additivity rule
in hydrocarbons. Kh..S.. lagdasar'yan (Karpov Phys..
Chem. Inst., Moswow). Zhur. Fis. Khim, 24, 1324-38
(1850).—~A new set of bond energies is proposed, based on
the value of 170 keal. for the sublimation heat of diamond:
H~—-H 104; C—C&1; C~C 145 5; C=C 195, C—H 97.5;
CooHy 97.5 X 2; C H, U8 X 4: =H, 99 X 4. This
st gives correct values {within 0.2 keal. /mole) for the heats
of formation of all normal satd. hydrocarbons and of
Gy Pos. (1 and ueg. (N) departures from additivity
are obtained by comparing caled. valies with heats of .
combustion {Rossini) and of hiydrogenation (Kistiakowsky)
for various cominly,  For butadiene, the additive hydro-
genation heat is [{2 X R4) 4. (4 X 97.5) + (2 X 1.5)] -
{2 X MM + (2 X 1465) = 2. The exptl. value is
57.1 and thus the tesonunce energy is 4.9, which is in good ™
agreement with 5.2, the value obtained frota the combustion
heat., For iso satd. compds., tables show that (1) a Me
group in the L-position does not give noticeable departures

from additivity; « shilt of the group towurds more central

positioms gives N Kt groups give sttonger N, This
eflect s possibly due 1o steric bindrance. (2) The pres-
ence of iwo of three Me groups ot 3 2-C atom gives F {e.g.
EtCMe ) but a N effect is displayed by PrCMeEt and simi-
lar compds. (%) Two Me groups on 2 neighboring C-
atoms give u N eflect.  This N eflect decreases when the
Me groups are rmovad away from cach other along the
chain.  Cyclopentane gives N = 6.5, whereas cyclohexane
xives N o= (06 (straind,  Substitution of Me gtoups at a
double bomd gives £ tubout 1), This P effect incredses
with the no of substitutions and is stronger for asym, than
for aym. substitutions (hyperconjugation snd steric effects).
All cyclic compxds. with 1 double bond give P’ eflccts,  Mols,
with isolated double leards give effccts which are approx.
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the sum of the eflects due to cach double bond, e.x. foe
timonenc P = 6.4 whercas P2 = 285 for Me,C:CHyand P =
32 loe MeC:CHiMe. Mols. with conjugated  double
bonds  present  large  cffects  (rewonance). The caled.
resonance energy of Colly is 387 (from combintion) and
8.6 (from hysdrogenation),  Substitutions of Me, Et, .gml
P'r groups in the Collg ting give & cfleets Congugation
of Celly with a double boud gives 7* etlects istvrene, H)
Data also show that hyperconjugation s more important
with triple than with double bonds  Allenes present ¥
effects (approx. ). AlyT ale, ginves N = 05, which s
anomalous. Resonance  betwean  vinyl  and  carbonyl
groups is 34 keal (caled. for MeCH:CHCHO)  For
Et;0 the resonance encrgy is 4.3 keal.  Resomancee cnergies
E of various rudicals are calod with the help of the pro-
posed set of bond energies and the data of Steacie, Roberts,
and Sewute. Lo Ux = Uneaoand Uy = 1" = D owheae
Uz is the exptl. heat of formation of the radical; Ux au
i the caled. value based on the additivity sule; I ic the
heat of formation of the mol. with <atd valences: ) is the
dissocn. cnergy into radicals. A proof of the consistency
of the sct of band encrgies (and in particular of the value
170 for the sublim:ation heat of diamond ) is provided by the
good agreement between caled. and exptl. dissocn. encrgies;
this agreement is obtained without special assumptions.
Miche! Houdart
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USSR/Chemistry - Aromatic Hydrocarbons Jul 52

"Examination of Aromatic Hydrocarbons by the Elec-
tronic Cas Method,” Kh. S. Bagdasar'yan, (letter to
the Editor), Physicochem Inst imeni L. Ya. Karpov,
Moscow

Zhur Fiz Krim, Vol 26, No 7, pp 1053-1056

In aromatic hydrocarbons, the T-electrons are "free",
analagous to valence electrons in metals. This sug-
gests, the author states, that the clectronic gas

method be applied to an examination of the properties
of aromatic hydrocarbons. Use of this method to cale

m,rmﬁm

polynuclear aromatic hydrocarbons led to results co-
incident with the results of quantum-chem cales.
However, the electronic gas method does not reflect
differences in the ernergies of conjugation of iso-
meric hydrocarbons. This method glves lower values
of € for hydrocarbons like pyrene and perylene than
the method of molecular orbits. For hydrocarbons in
which the eromatic nuclei are conjugeted together, or
with a double bond, the electronic gas method gives
results approximately coincident with the results of
the molecular orbits method. Calen of the potential
energy of electronic gas, the author states, will
permit more precise computations by the electronic
gas method. This, he adds, is being done. .
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¥ In acctone the ratc of

ecompn rthce thatin- Cahirand in. CCL; Ph;Cilyy di-
butyl pht‘x:ﬁatc and pacudocumenc abuut the same as
CeHa,  With decreasing conen. of B2,0; in CH, the
of BzOH decreases. In AcOFt wiel a relation doss not
hold for either C(k or BzOH. At g conen. of 0185 mole !
in PhyCH. the sield of BzOM 'x, twice tt‘.u in CHe
dibuty] phthalite L4 timee, e e 4 tmies,
wovtone Pwpy oA ¢ } I N A NS
v bt by coeat Ut O,
Viamore: i PhcUr, U0y besst tn wcetone 7y bessl anvd an
AcOH aud AcOEt, ‘/) jess.  Decoompn. in the presence of
vinyl compds. in CiHy at 75 recults in » decrvased vield
of B20Hand CO:.  These reactions dre nttributed 1o a cham
decampn. of BzyO.. There are 2 tvies of deconoen
saimel. geeompn of peroxide inti botse e radial an
teraction of peroxide with wol. reucting components.

“Jack Weiner
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#" 1609, Mechanism of poroxido initiation during @
viny) polymerisation, K. 5. BAGUASAIYAN. Zhur. | ;/ e
Rubber Abstracts iz Khim., 1053, 21, 892°0; Chem. Teck~ ierlin, (A2
1954, 8, 748, The polymerisation is dependent on
April 1954 the dissociation of !hu peraxilde into r:n!limls. By
Synthetic Rubber addition  of these radicals to the unsaturatel
and Like Froducts monomers, & chain reaction is started, wd the
dependence of the speed of this reaction on the
concentration of monomer is explained by the
jiresence of a bi-molecular reaction hetween 1adicad
and vinyl compound. The speed cannot be preater
than the primary dissociation into adicals, but
mather smaller, e.g., if the initially fwmed radicals
* tuke part in some other reaction before addition ta
the double bond. They ean renct with each other to
form diphenyl and carbon dioxide, or initiate the

- chnin-polymcrisminn, a2
e - s v W

.
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~ Authors oy l_aagdasa'ryan, Kh: S., and Milyutinskaya, R. I.

T e G e N e et

BN Title o ' Photochemical Reactions Uf carbon tetrachloride with vinyl
' "~ compounds i .- T ‘

§ Periodical  : Zhur, Fiz. Khim. 28, Ed. 3, 498-506, March 1954

Abstract The exposure of carbon tetrachloride mixtures to the effect of
' o vinyl compounds leeds to a mare or less ccnsiderable increase in
- the rate of polymerization or the formation of carbon tetrachloride
addition products with double bond. Typieal is the behavior of
styrene and vinyl butyl ethsr. Styrene dissolved in carbon tetra-
chloride polymerizes much faster than in an inert solvent. The
molecular waight of polymers decreases simultaneously, Styrene is
& photoactlve componsnt; the !=:creass in the rats of polymerization
“1s caused by the increase in the rate of formation of primary radi- -
cals, - Vinyibutyl ether riixed with carbon tetrachloride forms an
sddition product with camposition ratio of 1 : 1, The rate of
reaction is proportional to the first degree of light intensity,
ths thermal
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Zhur. Fiz. Knim. 28, Eo, 3, 498-506, March 1954
B cert /2 PR

Abstract - coafficlent is cloes to ome. It is a chaln reaction, The quantum
- yleld increasss during thi reduction in the ether concentration '
and reaches ssveral thousands in diluted solutions. Hexachlorosthane
chloroform, and allyl chloride also accelerate the photo-
polymerization of vinyl campounds but to a much lesser degree than
carbon tetrachloride. Ssven USSR references., Table, graphs,

- Inntitution . The L. Ya. Kerpov Physico-Chemical Institute » Moscow, USSR.

Submitted t June 19, 1953
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B USSR/Chemtstry
N ceraan

] mthors Milyutinekaya, B. I., and Bagdasaryan, Kh. S.

Title t Study of the mechsnism of radical resctions, FPart 3, - Decomposition of

~ benzoyl peroxide and its P, p’-dinitro- and p, p'-dimsthoxy-derivatives
‘ 1n:benzene and nitrobenzqne. : ,

Perlodlcal & zhur. Piz. Knin,, 28, Ed. 5, 797 - 800, May 1954
B ibstract :The decomoosition. of -be

nzoyl seroxide and ite dinitro- and ‘dimethoxy-
exanple to prove

‘ 8 for the process
of radical reactions. The polarity of radicals may at timss have s dou-

ble effect on the rate of radical reactions. At distances up to the sun
of the van der Waals radii, the opposite polarity of the reacting compo-

nents should be favorable for the radical reaction by increasing the num-
ber of collisions. Seven references: 6-USSR; 1-USA. Table.

BB Institution :

The L. Ya. Karpov Physico-Chemical Institute » Moacow,
Submitted & July 3, 1953

APPROVED FOR RELEASE: 06/06/2000 CIA-RDP86-00513R000103010011-4"



"APPROVED FOR RELEASE: 06/06/2000 CIA-RD 86-00513R0001f03010.0711-4 N

S S EIR oL
S NI | ST IS TS e, PPN T, FISRALTARS B3 TS i ey

O £

~i®ﬁmwmuTmﬁ‘cﬁm}‘iﬂimo}h o
8- with lopalugated - bonds: oS Bagdasaryan (L.

Ya. Kapov Phys.-Chem, InAn=DIGHSH L =TEIF. Fis,'
Khim. 23, 1083-11121954); o C.4. 48, 119027.—A
theoretical discussion. The electrengas method for mols
comts. z-eectrons (I} is developed on the basis of the be-
havinr of positively charged stelrtons The entire cloud
of 1 forms a system of conjugated electrenic spheres cen-
tered on the middle line of 5 honds,. The dv-of -etectrons:-

LY - OL
within-a. sphere-is: considered const s the kinetic-energy?
ol Iisde The potential energy

1d. by the statistical method.

of Visealod. from the electrostetic interactions of the 1 with

© the pos. sieltons and each other, The ener vy assoed.
with overkapping of X and e-electrons Is considered schemnt-
feally.  Fo several miol, types the distribution is givert of
I ameng the bonds {spheres) correspanding to min. encrgy
The bond kngth deereases as the electron 6. iroreasss. The
destribution of electron d. is mainly deid. by the repulsion

. betweer Tand adjucent bonds.  In substitutin on the bea-

2¢ne rlug the cubstituent cither creates a nrwr pOA. conter
Hrectly conreeted 1o the sing o changes the efective charge
ol aring ators threogh its indoetive effocy, Displacement of
electron pairs in beterp-atoms attached to the ring does not
ocenr in mols, of FrINH,, PhOH, or PhCI, but takes place
(for NH; or OH, but not <) epon introduction into the
ring of © second electroneg. substitnent or in the transition
st?.fdu:mg reaction with a cationoid reagent.

. 1. W. Lowebere. 1r.
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= 33#'—5;‘#&»»:“.'4 id: Nank 3.5.5.K. 1955, bO-74— - s

A methodd is proposed of charaeterizing hydrocarbon maols. /‘
wnd ratients with, conjuguted bods,  Every mol, gronp is '
characterized by a nondimensional value, the Sonjugation

cocff, - The conjugition covils, ure conseeted with a group

~— index of the bond through widch the mol, groups are botind,
and the localization cnergy of electrous on the given atoms.
The connection between thie 2 values is given graphically. O\

A veacting system is stutlied as if it were a quastinol. with &

f conjugated system of bols, -~ Lif anlogy witlehydmarbong—————— =
with-conjugated Londs, the energy of the teacting system e -
can be expressed as an energy sum. of the principal re-
action complex (e.g., the quasiallyl radieal, a Cc...H...C

_ complex), independent of the attuched Ry, R, groups, and

_ the reaction complex -conjugation energy with the groups
Ry and Ry In strongly homolytic: reactions, the con-
jugation energy during the course of the reaction iz as-

“sumed to be capable of being represented as a lincar func-
tion of 2 varlables, @ and v, that depend on the nucleus
configuration: - The conjugation caergies of Ry and Ry, in
tlieir initial and final forms, are paraweters of this function,
a + 4 =i, throughout- the reaction. . « and g assume
definite values in the iwtermediate stage, these valites satiz

"-fying the sbove relation, and the same value for the whole
series of reactions of a ‘given type. This teads up to the
Polanvl rule, to the -reactivity series of radicals. The
focation of the mols. ard radicals in the reactivity series is
-detd. by the conjugation coeff, values of the Ry nnd Re

"t groups. A semiempiric! formula- is  propesed for the
evaluation of the activation energy of the radical addn.
to a double bond, using the conjugation coeff. Iu the pres-

~ ence of polar groups in the reacting mols., the conjugation

cuergy is ggsamad to be incapable of being expressed by a

lirgsr hinttizn of the a and v vaviables, The deviations

fram resularities of rigidly homolytic reactions of mols.
and 1adicals contg. polar gronps are counected with e and ¥
- not being expressible as Tinear fusetions. WM. S, -

TEEE T S e
oA S T A OS2
Feiteanny e
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] 1alssom;
" 183-85.—XKinethos of pol
"~ PhCH;CHy, und Cif,: CHOAc either
with EtOAc, CgH;, and COCl, wese exaind. rradi
© _from Co®, The rate of polnnetization In PhCH:CH; or
© "CHy:CMeCOMe systems in’ CCY, riscs through a max. in
: .such curves eunnot be ex-
rnstion from the initial come-
ved for formation of primary
a 2-component mixts,, by tuking into uccount a re.
distribution of the absorbed rudiant energy. The equation
Is well supported by the expti. data which are shown graphi-
eally,  The yiekl of primary, initiating radicals per 100 ev,
" of absorbed energy are; PhCi:CH, 04, CH,: CMeCOMe -
- =3.5, CHy:CHOAc 5.0, The capture of radiculs was ut- )
tiined in some of the runs by the use of diphenylpicrythy-
drazvl. - Lo F Y GIML Kesulupoff
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BAGDASAR' YAN, Ku.S,

! “Connection betwaen the structure of the molecules and their re-
activity in the polymerization processes, Usp, khim, 1 tekh, polim,
no,2:62-80 '57, (MIR& 1T:1)

(Molecular structure) (Polymerization)
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USSR/Physical Chemistry - Radiation Chemistry, Fhotochemistry,
Theory of Photographic Process.
Abs Jour: Referat. Zhurnal Khimiya, No 3, 7268.

Author
Inst e
Title

T.S. Nikitina, XKh. S. Bagdasar'yan.
\

Addition of Carbon Tetrachloride to Vinylbutyl Ester under
J -Radiation Action.

Orig Pub: Zh. fiz. khimii, 1957, 31, No 3, TOL-TOT.

Abstract: A product of addivion of carbom tetrachloride to winylbutyl ester
(I) in the 68mportion of 1:1 is formed by the action of ;- -radia-
tion of Co® on mixtures of I and CCly. The reaction rate de-

on the mixture composition passes through a maximm at
65 mol. % of CCly; the yield from such a mixture is 4500 per 100
ev of absorbed energy. The yleld of radicals from I and from the
equimolecular mixture of I and CCly is 4.8 and 13 (determined
with diphenylpicrylhydmzyl) . A chain reaction mechanism is pro-
posed. See also RZhkhim, 1956, U45.
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[5G DAESAK 1l ) ndi. s
MILTUTINSKAYA, R.I.; BAGDASAR'YAN, flgx_,s.; IZRAILEVICH, Ye, A,

-

Studies on the mechanism of radical reactions, Part 4: The mecha-
nism of formation of diphenyls in the decomposition of benzoyl and
L-nitrobenzoyl peroxides in benzene and nitrobenzene [with summary
in English], Zhur, fiz, khim, 31 no,.5:1019-1026 My '57. (MIBA 10:11)

1, Mziko-khimicheskiy institut im, L,Ya, Karpova, Moskva,
(Benzene) (Benzoyl peroxide)
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AUTHORS : 20- 11h4-4-41/63

TITLE: Energy Transfer on the Occasion of the Radiolysis of Benzoyl
Peroxide Solutions (Peredacha energii pri radiolize rasivorov
perekisi benzoila)

PERIODICAL: Doklady Akademii Nauk SSSR, 1957, Vol. 114, Nr 4,
. pp. 829-832 {USSR)

ABSTRACT: Under the influence of ionizing radiation upon organic
solutions the primarily absorbed energy mey be transferred
from one component to another. In order to determine the
influence which the quality of the solvent exerts upon the
energy transfer, the authors studied the radiolysis of
benzoyl peroxide solutions in benzol, cyclohexane and ethyl-
acetate. The radiolysis was carried out by y-rays Co 0 in the
absence of air. The initial velocity of the peroxide
decomposition was measured iodometrically. Its decomposed
amount did not exceed 10-20% of its initial concentration.
Figure 1 shows the dependence of the initial velocity of the
radiolysis on the initial concentration. The benzoylperoxide
absorbs part of the total energy absorbed by the solution,
this part corresponding to the electron share of the peroxide

SR
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Eneygy Transfer on the Occssion of the Radiolysis of Benzoyl 2043&-“-&1/63

Peroxide Solutions

pechanism. One may assume that the high radiation yield in the
radiolytic decomposition of the peroxide is due to the ensrgy
transfer of primarily produced benzol molecules upon the
peroxide molecules. A comparison of the results obtained from
radiolyses of benzoylperoxide in different gsolvents shows that
the energy bransfer from the solvent upon the solved substance
ig dependent on the quality of the solvent, The individual
stages of the radiolysis are as follows: 1) Formation of
excited benzol molecules at the absorption of the radiation
energy, 2) & spontaneous disactivation of the same molecules.
3) energy transfer of the excited benzol molecules upon the
peroxide and the decomposition of the latter, and 4) decompo-
gition of the peroxide by absorption of the y-rays by the

" peroxide itself.

There are 4 figures and 12 references, 2 of which are Soviet.
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AUTHORS: Krongauz, V. A« Bagdaser'yan, Kh. S. 20-5-27/48
\———/—_—__—_—_—‘
_TITLE: Radiation Chemical Effect of Excitation Energy Transfer

in Three-Component Solutions ( Radiatsionnokhimicheskiy effekt
perekhoda energii vozbuzhdeniya v trekhkomponentnykh

rastvorakh).

PERIODICAL: Doklady AN SSSR, 1957, Vol. 116, Nr 5, pp. 817-819 (USSR).

ABSTRACT The authors showed already in preliminary works (reference
1-2) that with the radiolysis of solutiona of benzene-supor-
oxide in benzene the primary absorbed energy is transfered
from the excited benzene molecules to the molecules of
superoxide. In order to closer study the mechanism of energy
transfer of the radiolysis of the three-component benzene +
phenantrene + benzoyl-superoxide, the present work
jnvestigates the kinetics of the radiolytic decomposition

of benzoyl-superoxide of these compounds within & wide range
of phenantrene concentrations. (0 - 1 mol/1l) with three
different concentrations of benzoyl-superoxide (0,0125 3
0,0083 ; 0,0042 mol/l). The radiolysis of the solutions was
carried out under the influence of 7y - rays of Co60 with

Card 1/3
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Radiation Chemical Effect of Excitation Energy Transfer 20~5-27/48
in Three-Component Solutions.

no air present. The differential dose was 1,5.1015 eV/ml. sec.
A diagram shows the dependence of the initial velocity of
the radiolysis of benzoyl-superoxide on the concentration

of phenantrene for three concentrations of superoxide. With
increasing concentration the velocity of radiolysis
decreases at first, passes aminimum and then increases
linearly. The authors study seven processes occuring with
the rediolysis of the compounds investigated. They take the
following simplified conditions as basis: As the concenira-
tion of benzoyl-superoxide in the solution is small the
decomposition of the superoxide by direct influence of
radiation can ve neglected. The decomposition of the

excited molecules of benzene and phenantrene to their
radicals is not taken into account because of the small
yield of radiation of the radicals of these hydrocarbons.
The excited phenantrene molecules obtained by means of two
certain (mentioned) reactions are kinetically identical. A
formula is given for the velocity of the radiolytic
decomposition of benzoyl-superoxide and it is specialized
for sufficiently great concentrations of phenantrene. In the
end the authors still estimate the mean life of the
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AUTHOR:

TITLE:

PERIODICAL:

ABSTRACT:

ASSOCIATION:

SUBMITTED:

Bagdasar'yan, Kh.S. SOV-77-3-5-13/21

T——
The Mechanism of the Action of Dye~-desensitizers (XK mekha~
nizma deystviya krusite]ey-desonsibi]izutorov)

Zhurnal nauchnoy i prikladnoy fotografii i kinematografii,
1958, Vol 3, Nr 5, pp 381-382 (USSR)

Referring to R.C. Nelson's recent article on the ¢lectron
affinity of dye-desensitizers, the author points ocut that
one of his own works, published in 1944, deals with the
same subject and arrives at much the same conclusicns,

There are 3 references, 1 of which is Soviet and 2 American.

Moskvay Fiziko-knimicheskiy institut imeni L.Ya. Karpova
(The Physico-Chemical Institute imeni L.Ya. Karpov)

June 3, 1958

1. Photographic emulsions--Processing

APPROVED FOR RELEASE: 06/06/2000 CIA-RDP86-00513R000103010011-4"



"APPROVED FOR RELEASE: 06/06/2000

R
S EXEN

CIA-RDP86-00513R00010

LS AT AR X k3 A

3010011-4

5N T LA

AUTHORS : Milyutinskaya, R. I., Bagdasariyan, Kh. S., 76-32-2~29/38
Kopytovskiy, Tu. —_—

TITLES Investigation of the Mechanism of Radical Reactions
(Issledovaniye mekhanizma radikal'nykh reaktsiy)
V. Decay of li-Nitrobenzoylperoxide in Teluene
(V. Raspad perekisi lL-nitrobenzoila v toluole)

PERIODICAL: Zhurnal Fizicheskoy Khimii, 1958, Vol. 32, Nr 2, pp. L428-1432
(USSR).

eyt

ABSTRACT# Data were obtained in earlier works by the authors (refsrence 1)
which prove the assumptions of rederence 3 concerning the scheme
of the formation of diphenyl in the decomposition of nitroben=
zoylperoxide and its substituents in aromatic solvents according
to (1) and (2). The radical occuring in (1) and (2) can in a
special case also be a benzoate radical., The there obtained re=
sult agrees with the mechanism of the formation of nitrcbenzoic
acid (according to reactions (1) and (2), where X denotes a
nitrobenzoate radical) from reaction (3). In this connection the
following problem appaers: can a nitrobenzoate radical dissolve

out a movable hydrogen from the alkyl group belonging to the aro=
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Investigation of the Mechanism of Radical Reactions 76-32-2-29/38
V. Decay of L-Nitrobenzoylperoxide in Toluene

matic ring? In order to solve this problem the authors investi=
gated the decomposition of Ji-nitrobenzoylperoxide in toluene
partly deuterized in the methyl group, as well as in toluene
partly deuterized in the ring. The results obtained showed
without any doubt two ways for the formation of nitrobenzois N
acid? the reaction (3) that is R = N02C6Hh’ Ry = CH3’ and the
reaction (4). Data are given by means of which the shars of
nitrobenzoic acid obtained by reaction (L) as well as the

kinebtic isotopic effect in this reaction can be determined,

The equations (5) and (6) for the deuterium content in nitroben=
zoic acid (obtained in the toluene deuterized in the ring or the
methyl group) are given, From these the equation (7) for the izc=
topic effect is obtained. The values calculated according to this
equation are within the limits of from 1,79 to 2,17. The isshopic
effect in the reaction of the dissolving out of hydrogan from the
toluene by the N0206Hh§00 radical (reaction (L)) is equal to 1,92,

The share of the nitrobenzoate radicals which react according to
reaction (3)-in the concentration of peroxide in the solution from
0,16 M and loo® - amounts to 0,365.

The work was discussed with S. S. ¥edvedev.
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Investigation of the Mechanism of Radical Reactions '76~32-2-25L(38
¥, Decay of L-Nitrobenzoylperoxide in Toluene

There are 1 table, and 7 references, 2 of which are Soviet.

4ASSOCIATION: Physicoe-ech.emical Institute imeni L. Ya. Xarpov, iLoscow
(Fiziko-khimicheskiy institut im. L. Ya. Xarpova, Yoskva)

SUBMITTED: December 12, 1956.

S 1i:Nitro . dompounds+-Decomosition 2. Benzoyl peroxide--Decomposition
3. Toluene--Chemical reactions
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AUTHORS: Krongauz; V. A., Bagdasar'yan,Kh, S. .. 76»32—5-36/43_
TITLE: The Radiolysis of Solutions of Tertiary Butyl Peroxide

(Radioliz rastvorov perekisi tretichnogo butila)

PERIODICAL: Zhurnal Fizicheskoy Khimii, 1958, Vol 32, Nr 3,
P 717 (UssR)

ABSTRACT: It had already been shown earlier that wugpoz y-radiation
of benzoyl solutions (in benzene)’a transition of the
primarily absorbed energy excited benzene molecules
to the molecules of peroxide,taLes place. It is interesting
to find out whether the taking up of energy of benzoyl
peroxide is to be traced back to the presence of the weak
peroxide bond or to the aromatic molecular structure of
peroxide. In order to verify the assumption that the former
is'not the cause,the investigations in benzene and cyclo-
hexane solutions mentioned in the title were performed. The
concentrations of the solutiong were 0402 -0g5 mol/17 the
y-radiation was ohtained by 060, From the small yield
of the radlatn(uk&rg‘[ of tert-butyl peroxide in benzene
Card 1/2 and cyclohe:a wr/uu. be concluded that no energy transfer

2 Jﬂ@
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The Radiolysis of Solutions of- Tertiary Butyl Peroxide

ASSOCIATION:

SUBMITTED:

from the solvent to peroxide takes place. In connection
with the earlier observations,it can be maintained that
especially effective transfers of excitation energy only
take place in cases where both solution components possess
an aromatic structure. Individual data of concentrations, as

"well as energetic quantities and measurements are given.

There are 3 references, 1 of which is Soviet.

Fiziko~ihimicheskiy institut im. L. Ya. Karpova,Moskva

(Moscow , Fprid. sazesloel ° Institute imeni L. Ya. Karpov)

February 21,1957
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AUTHORS: Sinitsyna,, %. Ao, Bagdaear'yan. Kh. 8. S0V/76-32-6-20/46
e L e d o - ST e
TITLE: The Determination of the Velooity Constant of the Elementary

Reactions in Methylacrylate Polymerization (Opredeleniye
konstant skorostey elementarnykh reaktsiy poelimerizatsii
metilakrilata)

PERIODICAL: Zhurnal fizicheskoy khimii, 1958, Vol., 32, Nr 6, pp.1319-1327
(USSR)

ABSTRACT: It was found earlier that the photopolymerization of methyl-
acrylate proceeds with a constantly increasing velccity. De-
terminations of the reaction constants were conducted by
Matheson et al. (Ref 2), Mellville et al. (Refs 3, 4), and
by Mahadevan and Santhapra (Ref 5). The problem is investi-~
gated at a certain concentration ¢f the initiator (dinitrile
of azodiisofatiy acid) a givenslength of the molecular chain,

2 given initiation velocity and mesn life of the kinetio

ohains. From the experimentsl part may be seen among other
things that the polymerization velooity was determined by
dilatometric methods. The experimental arrangement is repreaent-
ed schematiocally. The mean life of the kinetic chains was

Card 1/3 determined according to the method of intermittent illumination,

|
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Methylecrylate Folymerization
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by using a collection of slotted disks., The obteined funoticns
of the logarithm of the polymerization velocity versus the
logarithm of the concentration of the initiator are plotted

in a graph. In the caloulations the author prcoeed from the
equation by Khauvink. Agreement is found With the data by
Furman and Mesrobian (Ref 8). The initiaticn velocity is de-
termined from the duration of the induction periecd in the
presence of «, ' ~diphenyl~p-picryl hydrazyl. From a compari-
son of the initiation velocity with the decomposition ve-
locity of the dinitrileazofatty acid the efficiency of initiae-
tion is determined. The mean life of the polymer radicals

#as computed from an eguation which is derived from measure-
ments ocarried out according to the above mentioned method at
a continuous or & discontinuous illumination. From the-

values obtained the kinetis constants for the given case are
computed. They are compared in a table with the deta obtain-
ed by other authors., There are 6 figuras; 4 tables, and

12 references;, 5 of which are Scviet.

B
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19 vecermination of' the Velocity Constant of the Hlementary Reactions in
tiethylecrylate Pelymerization i )

SSSUCTIATION:  Viuikowkiniminheokiv inetitut dm. L. v, Vovnays, Knckvg
(Institute of Physics and Chemistry imeni L.Ya,.Xarpov,.Moscow)
SUBM TP D February 9, 1957

1. Aeryl -
reactg ni.c resins--Polymerization 2. Acrylic resins-~Chemical
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* AUTHORS Krongauz, V. A., Bagdasar'yan, Kh. S, SOV/76-32~8-22/37

TITLE: The Investigation of the Radiochemical Effect of the Excitation
Energy Transfer in Binary Systems by Means of the Polymerization
Method (Issledovaniye radiatsionno-khimicheskogo effekia
perekhoda energii vozbuzhdeniya v dvukhkomponentnykh sistemakh
metodom polimerizatsii)

PERIODICAL: Zhurn%l fizicheskoy khimii, 1958, Vol. 32; Nr 8; ppo 41863-1868
(USSR)

ABSTRACT: Continuing earlier papers the investigation mentioned above was
carried cut to further explain the corresponding problems; the
suthors investigated the radiation polymerization of styrene
alone as well as together with methyl methacrylate in the pre-
gence of benzoyl peroxide and the dinitrile of azoiso fatty
acid. The pol%rmerization was carried out under the influence of
¥ -rays of Cob0 at 30,20C in the dilatometer described already.
The experimental results show that the addition of 0,01 mole/1
of the peroxide to styrene increases its polymerization rate
by a factor of three, i. e. the formation rate of the radicals

Card 1/3 (initiating the polymerization) is increased by a factor of nine.
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80V/76-32-8-22/37
The Investigation of the Radiochemical Effect of the Excitation Energy
. Pransfer in Binary Systems by Means of the Polymerization Method

In the case of an addition of dinitrile no energy transfer from
the solvent to the dissolved substance was found. This is (as
in earlier papsrs) explained by the fact that the nitrile does
not contain an aromatio ring (like the peroxide), as the role
of the energy acceptor is dependent on the aromatic structure.
In connection with the observations made by T. S. Nikitina

and Kh. S. Bagdasar'yan (Ref 6) the time course of the common
radiation polymerizat!on of styrene and methyl methacrylate is
investigated. An addition of styreneconsiderably decreases the
poiymerization rate. The starting rate is cslculated according
to an equation by Melville (Melvil) (Ref i2). A difference
beiween the data obtained and those by Nikitin and Bagdasarfyan
1s explained by e difference between the methods employed. An
agreement of the data obtained with those by Walling (Uoling)
(Ref 9) is found. Finally the authors express their gratitude
to S. S. Medvedev, Member, Academy of Sciences; USSR.

There are 4 figures and 18 references; 5 of which are Soviet.
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citation Energy
Transfer in Binary Systems by Means of the Polymerization Method '

ASSOCIATION: Fiziko-khimicheskiy institut im. L. Ya. Karpova,loskva
(Physical and Chemical Institute imeni L. Ya. Karpov, Moscow)
SUBMITTED: March 23, 1957
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Bagdasar'yan, Kh. S. oo SOV/76-32-11-24/32

TITLE: The Inhibiting Effect and the Structure of Inhibitors
(Ingibiruyushchiy effekt i stroyeniye ingibitorov) I. Kinetics
of Inhibited Polymerization (I. Kinetika ingibirovannoy poli-
merizatsii)

PERIODICAL: Zhurnal fizicheskoy khimii, 1958, Vol 32, Nr 11, pp 2614-2623
(UssR)

ABSTRACT: In the present paper a method suggested already earlier by the
author (Ref 1) is further developed for the investigation of the
subject mentioned in the title.  The described method serves for
the analysis of kinetic data of inhibited polymerizations and
is similar to the method by Kice (Kays) (Ref 2), so that by
some modifications of the final equation the equation mentioned
by Kice may be obtained. The method makes possible a gocod
classification of the function of the inhibition reaction
versus the concentration of the inhibitor. Moreover, the values
q and)\x (q = coefficient of the "regeneration" of the reaction

chain) can be determined for various values of the inhibitor. The
Card 1/2 values a, q and A, Were calculated for two different inhibitor
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The Inhibiting Effect and the Structure of Inhibitors. I. Kinelics of In-
hibited Polymerization

ASSOCIATION:

SUBMITTED:

Card 2/2

concentrations in polymerizations of methacrylate (Ref 6),
methyl methacrylate (Ref 2), and vinyl acetate (Ref 3); they
are given in a table .{(Table 1). It was found that the inter-
esting coneclusions on secondary resctions in the case of an
inhibition may be obiained from a comparison of the kinetic
data and the length of the polymer chains. The inhibiting
mechanism apparently consists (in vinyl acetate by isopropyl
benzene) in a separation of the mobile hydrogen atom from the
isopropyl benzene molecule by a polymer radical. Corresponding
to the obtained data (Table 1) the formed dimethyl-phenyl-
methyl radical reacts with the polymer radicel. There are

4 figures, 2 tables, and 6 references, 3 of which are Soviet.

Fiziko-khimicheskiy institut im. L. Ya. Karpova Moskva
(Physico-Chemical Institute imeni L. Ya. Karpov, Moscow)

May 30, 1957
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_AUTHORS : Sinitsyna, Z. A., Bagdasar'yan, Kh. S. S0V/76-32-12-2/32
TITLE: The Inhibiting Effect and the Structure of Inhibitors

(Ingibiruyushchiy effekt 1 stroyeniye ingibitorov) II. The
Inhibited Polymerization of Methyl Acrylate (II. Ingibirovannaya
polimerizatsiya metilakrilata)

PERIODICAL:  Zhurnal fizicheskoy khimii, 1958, Vol 32, Nr 12,
: PP 2663 - 2672 (USSR)

ABSTRACT: A study was made of hydrocarbons with an unstable hydrogen
atom, hydrocarbons with condensed or conjugate rings and
nitro-compounds. The reactivity was compared with the hydro-
carbons in which deuterium was substituted. R. I. Milyutinskaya
determined the deuterium content. Because of contradictory
results it was not possible to determine whether the formation
of polymers was by disproportionation or combination of
polymer radicals. In the case of hydrocarbons with an unstable
H-atom the cooperation of the latter in the polymerization
process has been confirmed; triphenyl deutero-methane hag a
weaker effect than triphenyl methane. - Fluorene and triphenyl

Card 1/3 methane have an inhibiting effect whereas diphenyl methane,
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The Inhibiting Effect and the Structure of Inhibitors. s0v/76-32-12-2/32
II. The Inhibited Polymerization of Methyl Acrylate

dibenzyl and toluyl nitrile are ineffective. %ith condensed

or conjugate ring hydrocarbons the effect decreases rapidly
from anthracene to phenanthrene and stilbene; naphthalene,
diphenyl, m-diphenyl-benzene and quinoline are ineffective.
This gradation corresponds to the series found by M. Szwarc
(Ref 12). Anmines and phenols (phenol, aniline, diphenyl amine,
diphenyl ether; hydroquinone, triphenyl carbinol) have no
inhibiting effect w-naphthol inhibits, but naphthalene and
a-fluoronaphthalene do not. All nitro-compounds inhibit. The
effect of further substituents is in accordance with Hammett's
rule,Hammett's constant ¢ being 0.8. Nitrobenzene and nitro-
deutero-benzene are equally effective. 4 polymerization by
the transition of an H-atom from the phenyl ring to the
polymeric radical does not take place in this case. C. Price
(Ref 14) assumed a bindirg of the polymeric radical to the
phenol ring with a simultaneous formation of an inactive
radical. Barilett and Hammond (Ref 16) assumed a binding of
the polymeric radical to an O-atom of the nitro-group. How-
ever, the partial reduction of the nitro-group and polymerization
by disproportionation is also possible. Polyani's rule on the

Card 2/3
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The Inhibiting Effect and the Structure of Inhibitors. SOV/76-32-12-2/32
II. The Inhibited Polymerization of Methyl Acrylate

effect of electron-acceptor pubstituents on the reaction heat
was confirmed. With all inhibitors studied one molecule
interrupts two kinetic chains. - Professor S. S. Medvedev
cooperated in an advisory capacity. There are 3 figures,

3 tables, and 17 references, 6 of which are Soviet.

ASSOCIATION: Piziko-khimicheskiy institut im. L. Ya. Karpova Moskva
(Physico-Chemical Institute imeni L. Ya. Karpov, lioscow

SUBMITTED: May 30, 1957
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5(3) PHASE T BOOK EXPLOTTATION s0V/2649
Bagdasar 'yan, Khristofor Stepanovich

(Theory of Redicel Polymerization) Mascov,
4,000 copies printed.

al 'noy polimerizatsii
297 p. Errata slip inserted.

Institut pauchno-tekhnicheskoy

Teoriye radik
Tzd-vo AN SSSR, 1959.

Sponsoring Agency: Akademiya nauk SSSR.
informatsii.
Ed.: S.S. Medvedev, Acedemician; Ed. of Publishing House: A.L. Pankvitser;

Tech, Ed.: I.F. Kuz'min.
ended for scientists working in the fie

PURPOSE: This book 18 int 14 of polymer
chemistryo
COVERAGE: This monograph reviews the present state of the theory of radical poly-
merization in. connection with the general theory of radical reactivity.
chemistry of elementary reactions and

The first part of the back covers the
polymerization kipetics and length of

their kinetic characteristics and the
polymeric chains pormed under different conditions, The second part discusses
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Theory of Radicel Polymerizatior sov/2649
PART T. KINETICS AND MECHANISM OF POLYMERIZATION

Ch, I. Polymerization Kinetics and the Mean length of Polymeric Chains
1, General characteristics of elementary reactions
o, General characteristics of polymerization kinetics
3, Initiel statiomary rate of polymerization .
L, Mean length of polymeric chains
5. Distribution function for polymeric molecules
6. Determination of Pn from the viscosity of polymer solutions

Ch. II. Reaction of Polymerization Initiation
1. Mathods for determining rates and efficiencies of initiation
2, The theory of primary recombination
3, Initiation mechanism in solutions
4, TInitistion with benzoyl peroxide
5, Initiation with azo compounds
6. Redox initiation
7. Initiation with systems: benzoyl peroxide - amines
8, Thermal initiation
9. Photochemical initiation
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Theory of Radicael Polymerization SOV/2649
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in very small quantities 138
3, Origin of induction periods k2
k. Kinetics of jnhibited polymerization. Inhibitors with low efficiency
present in large quantities 143
5. Mean length of polymeric chains in chain-transfer reactions 149
tions of chain transfer and inhibition 15%

6. Chemistry of. the reac

Ch, VI. Rate of Polymerization end the Length of Polymeric Chains in Exten-
167
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171
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256

3, Folar effect in copolymerization reactions
4. The Alfrey and Price Q and e constants 260

Ch, XIIT. Quantxm—Chemical Methods for the Qualitative Interpretation of
RedicAl Reactivity - 265
1, Localization energy 265
5, Free-valence indices . 268
3, Method of the incoherent molecular orbit 27
4, Method of conjugation coefficients z{g
27
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S0V/20-127-5-32/58
Krongauz, V. A., Bagdasar'yan; Kh. S.
T

The Transfer of Excitation Energy and the Sensitization of
Chemical Reactions in the Radiolysis of Solutions of Aromatic
Azocompounds

Doklady Akademii nauk SSSR; 1959 Vol 127, Nr 5; pp 1047-1050
(USSR)

In preceding papers (Refs.1,2) the authors investigated the
radiolysis of benzoyl peroxide dissolved in benzene, and found
a considerable sensitization to ocour. The decay rate of benzoyl
peroxide was twenty times as high as sorresponded to the direct
action of the radiation. It was concluded herefrom that the
solvent transfers energy on to the dissolved substance. Accord-~
ing to reference 6, small additions of phenanthrene and
anthracene decrease the velocity of the radiolysis; because

(Ref 7), they are alsc energy accepiors. For the purpose of in-
vestigating the influence of the structure of the dissolved
substance on the energy transfer, the radiolysis of the follow~
ing aromatic azocompounds was carried out: Phenylazotriphenyl
me thane (PhATM), diazosmincbenzene, benzylphenyl *riazene; and methyl-
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: SovV/20-127-5-32/58
The Transfer of Excitation Energy and the Sensitization of Chemical Reactions
in the Radiolysis of Solutions of Aromatic Azccompounds

phenyl triazene. Radiclysis was carried out by means of § -

rays of 0060 in solutions from whichalr had been carefully re-
moved. The primary yield of decay products per 100 ev of ab-
sorbed energy was determined. Figure 1 shows the course taken
by the radiolysis of PhATM . The yield in decay producte in-
oreases rapidly up to a PhATM concentration of 0.01 mol/l, after
which it becomes linear. This course which proves a more in-
tense decay of PhATM then would correspond io radiation, ccn-
firms the opinion that benzene transfers its excitaticn ensrgy
to PhATM. The rediolysis of benzeyl peroxide is considerably
hampered by the additior of PhATM, which is proof of the fact
that the latter is just =s active an enexgy acceplor as benzoyl
peroxide. DAB, BPhT, and MPhT do nct decay with noticeable
velocity under the action of j-rays (Table 1). In the case of
azobenzene & transisomerization whick increases linearly with
irradiation {Fig 2) cccurs during irradiation. The results ob~
tained prove that; between the structure of the mclecnle and iis
ability of taking up the energy of electron excitation and’
utilizing it for the carrying out of chemical reactions; there

card 2/3 is no direct connection., There are 2 figures, 2 tables; and
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.

13 references, 8 of which are Soviet.

ASSOCIATION: Nauchno-issledovatel!skiy fiziko-khimicheskiy institut im.
L. Ya. Karpove (Physico-chemical Scientific Research Institute
imeni L. Ya. Karpov

PRESENTED: April 15, 1959 by S. S. Medvedev, Academicvien

SUBMITTED: April 11, 1959
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514 5/076/60/034/01/043/044

AUTHORS : Bagdasar' , B004/B0OT
kilyut{ﬁﬁii”ﬁ‘”RT"Ir’

TITLE: A New Method of Investigating the Reactivity of Organic Com-

pounds to Radicals

PERIODICAL: %hurn;l fizicheskoy khimii, 1960, Vol 34, Nr 1, PP 234 - 235
USSR

ABSTRACT: The authors describe a variant of the method of competitive

reactions, which was worked out by themselves. it is based

upon the application of tagged radicals and the determination
of the reaction products by means of isotope dilution. Thus it
is possible to use the tagged radicals in low concentration Lk/
(0.01 m1/1), so that the ~eactions of these radicals may be
neglected. The authors describe carrying-out of their method
in the case of the reaction of the phenyl radical with aro-
matic compounds. A table gives the data for the reaction of

benzoyl peroxidé]in a mixture of benzene + 0014, nitrodben-
zene + CCl,, naphthalene + CC1,, and cumene + ccl, at 100°.
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A New Method of Investigating the Reactivity of S/076/60/034/01/043/044
Organic Compounds to Radicals B0O04/B0OOT

The reaction constants found agree with the data obtained by
employing other methods. At present the authors employ the “/
method described for systematic investigations. There are

1 table and 3 references, 1 of which is Soviet.

ASSOCIATION: Fiziko-khimicheskiy institut im. L. Ya. Karpova Moskvs
(Institute of Physical Chemistry imeni L. Ya. Karpov, Moscow)

SUBMITTED: June 18, 1959
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/
TITLE: Investigation of the

Mechanism of Radi
Reaction Mechanism of DPenzoyl Peroxide With Amines

al Reactions. VI. On the

PERIODICAL: Zhurnal fizicheskoy khimii,

ABSTRACT:
rapidl
(Ref sg
Since the
the authors tried in the
investigations (Ref ),
of free radicals

amines. The polymerization me

picrylh,‘.‘.'»:a.tina were applied,
exchange of the
was determined.
were produced by ghakin
picrylhydruino (pPPE-H
produced by E.

K-deuterium
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68856
Investigation of the Mechanism of Radical Reactions. 5/076,/60/034/02/021/044
VI. On the Resction Mechanism of Benzoyl Peroxide BO10/BO17
With Amines 1
pethacrylatel initiated by the benzoyl peroxide diphenylanine
mixture was investigated according to %80 dilatometric method by
7. A. Sinitsyna. The value k = 101710 “exp (- 16400/BT) l/mol sec.
(1) was obtained for the bimolecular constant of the reaction with
diphenylamine, and the value k = 1.86+104exp (- 10700/RT) 1/mol
gsec. (4) with aniline. A comparison of the constant of the re-
action rate (Tables 1,2) shows that the constant does not change
in the exchange of protium with deuterium, i.e. no isotope effect
takes place, and thus the transition of hydrogen from the amine to
benzoyl peroxide does not influence the reaction rate. Kinetic ex-~
periments on the reaction of benzoyl peroxide with anilines substi-
tuted in the ring have also been carried out (Table 3). The con-
gtants of the Arrhenius equation for the benzoyl-peroxide reactions
with amines are mentioned (Table 4), and the reactions are dis-
cussad from the point of view of the reaction theory of eleotron
transition. The benzoyl-peroxide reaction with diphenylamine takes
place clearly with the formation of free radicals which are capabls
of cleaving off the hydrogen atom from DPPH'H, and which effect a
polymerization of methylmethacrylate. The efficacy of the benzoyl
Card 2/3 peroxide diphenylamine mixture in bringing about the polymerization
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Investigation of the Mechanism of Radical Reactions. $/076/60/034/02/021/044

7vI. On the Reaction Mechanism of Bentoyl Peroxide B010/BO1T

Witk Amines
of methylmethacrylate was found to be about 0.001 at 25°. A paper
by A. S. Kuz'minskiy and L. G. Angert is mentioned in the text.
There are 4 figures, 4 tables, and 19 references, 9 of which are
Soviet.

ASSOCIATION: Fiziko-khimicheskiy institut im. L. Ya. Karpova Moskva (Institute
of Physical Chemistry imeni L. Ya. Karpov, Moscow)

SUBMITTED: May 12, 1958
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B010/B003 .
NS AY 3
AUTHORS: Sinitsyna, Z. Aoy Bagdasar'yan, Kh. S. .
TITLE: The Inhibiting Effeot and the Structure of Inhibi}gﬁg3

1II. Inhibited Polymerization of Vinyl Acetate g

PERIODICAL ¢ zhurnal fizicheskoy khimii, 1960, Vol., 34, Noo 5s
ppo 1110-1116

TEXT: Continuing a previous paper the authors investigated the inhibited
polymerization of vinyl acetate. They measured the initial rate of
polymerization in the presence of different inhibitors, and determined p¢/
the mean length of the polymeric chains viscosimetrically. Data on the
polymerization of vinyl acetate (at 50°C; concentration of the monomer

of 10.5 moles/l; initiator: azoisobutyric acid dinitrile) are given in
Table 1. The rate of initiation was determined with diphenylpiocxyl-
hydracil (Fig. 2), and the induction period was measured (Table 2),

Table 3 gives experimental data on the inhibition of the polymerization

of vinyl acetate at 50° in the presence of 1,72107 moles/l of azoisc-

SR T
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The Inhibiting Effect and the Structure of 5/076/60/034/05/28/038

Inhibitors. III. Inhibited Polymerization B010/B003
of Vinyl Acetate

butyric acid dinitrile by different inhibitors. The authors found thet
each molecule of ths inhibitor tears two kinetic chains; and that the
latter are not regenerated., Each chain forms a polymeric moleoule.
Substituents of electron donors and acceptors increase the reactivity
of the phenyl ring with respect to the polyvinylacetate radical, i.e..
" they increase the effeot of the inhibitor. The quantity kx/kp for U?/
nitrobenzene is higher by 3 orders of magnitude than that for other
benzene derivatives. As already found in the polymerization of methyl -
acrylate, the effect of substituents in nitrobenzene obeys the Hammett
law (g = 0,76). The reaotivity of the polyvinylacetate radical exceeds
that of the polymethylaoryl radical by 3~4 orders cf magnitude. The
authors established that kp/ko1 2 _ 0.275 for vinyl acetate at 500°¢,
4 scheme for the reaction ~ between polymeric radicals; benzene
derivatives, and hydrocarbons is suggested, There are 4 figures, 3
tables, and 16 references; 6 Soviet, 8 American, and 2. British.

SUBMITTED: July 23, 1958
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B004/30(8
AUTHOR : Bagdasar[yan,<Kh. S,
TITLE: Relétive Reactivity ;f Radicals
PERIODICAL: ghurnal fizicheskoy khimii, 1960, Vol. 34, No. T,

pp. 1517-1525

TEXT: 1In this paper, the following problem is discussed; Hitherto, no
experimental method has been available for the direct determination of
the relative reactivity of different radicals with a molecule having
saturated valences. Only a comparison of the absolute rate constant or
activation energy is possible, the experimental determination of which is
difficult. An equation for an indireci comparison of the reactivities of
radicals with a number of saturated molecules was suggested by Szwarc and

others (Refil):
log(k, . [k, . ) = n loglcy 4 /ky , ) (1),
R1Ai R1A° R2Ai RZAO

where kR A ig the rate constant of the reaction of radical R1 with the
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Relative Reactivity of Radicals 5/076/60/034,/007/021/042/4%
B004/B068

molecule Ai. The meaning of the constants k with the remaining subscriptis
is analogous; Ao is the molecule used as standard; n is a constant., On %he

basis of experimental data on the reactions of polyvinyl acetate and poly-
methyl acrylate radicals with aromatic nitro-compounds it is shown that the
value n in equation (1) has no physical significance and is not. constiant
either. The possible physi;al significance of n is investigated. If the
free activation energy AFF (equation 4) is ysed instead of the rate con-
stants k in equation (1), with AFF = E - TAS (5), then one obtains:

(ER1A. -Bp . ) -Tash , -asp ) =By, - By ) - nT(ASp 4.
i 170 171 170 271 270 274

- Asé A ) (6). Application of the equation TAS% = BE + y (8) usual for
270

1iquid phases, with § and 7y b:ing constants for a given temperature, yields

Ll - f 1 .

TAAS) 4 = BAE, . (9). AAS) , 1S the change of entropy; AE, , is the
i“o i'o i“o i‘o

change of activation energy when, in a number ofkgimilar reactions,
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molecule A; reacts instead of molecule A_ . B is a factor. Using (9), (6)

is transformed to yield (1 - B1)AER = n(1 - BZ)AER2AiA° (10).

1AiAo

A is the difference between the activation energy of the reaction

E
R1AiAo

of radical R, with Ai and the activation energy of R1 with Ao. B1 and Bz
are the p-values (from equation 9) for the reactions with the radicals R,

and R2. The activation energy ER 4, °an also be calculated from the dif- J/
' 174

ference between the energies of the initial and the transition state:
E = U - (v, + U, ), (11) (U’{ is the transition-state energyj
R Ai R1Ai

RyAy  Rydy 1

are the energies of the initial states of R1 and Ai, respectively).
)/, -, ) -1 =a[0
170 i o

- B,/ (1 —'B,)] [(UézAi - U’éon)/(UA.- U, 3 - 1] (12). The fracticns
card 3/4 . °

U, T
R1, Ai

The following equation is obtained: (Ué A" Ué
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Relative Reactivity of Radicals 5/076/60/034/007/021/042/XX
B0O04/B068

containing U indicate the ratio of the variation of the energy level of the
$ransition state to the variation of the energy level of the initial state _
for the transition from molecule Ao to molecule Ai, and are defined as

the "suéceptibility" of the reaction of a given radical (or ion) %o the

structure factor (e.g., a substituent) within the series of a given type

of molecule. If 63 , GR are introduced for this susceptibility, one ob-
: 1 2

tains: n(1 - B,)/(1 - B,) = (6, - 1)/(8;, - 1) (13). If B, becomes equal
2 1 R, R, 1
to 32, especially if ﬂ1 = 32 = 0 (isentropic reaction), n is the relative

susceptibility of the reaction under participation of radicals R, and R2
to the structure factor of a general series of molecules with which the
radicals react. In the general case, however, n (as well as Hammett's con-
stant) has no simple physical significance. There are 2 figures and

12 references: 5 Soviet, 4 US, 1 Briiish, and 2 Canadian.

ASSOCIATION: Fiziko-khimicheskiy institut im. L.Ya. Karpova (Physico-
chemical Institute imeni L. Ya. Karpov)

SUBMITTED : September 29, 1968
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§/020/60/132/05/45/069

B004/B0O11
S uy500(8)
AUTHORS: Krongauz,; V. A.; Bagdasar'yan, Kh. S.
TITLE: Excitation Energy Transfer and Sensitization of Chemical

Reactions in the Radiolysis of Organic Disulfide Solutions

PERIODICAL: Doklady Akademii nauk SSSR, 1960, Vol. 132, No. S
pp. 1136-1139

TEXT: The authors found in previous investigations (Refs. 1. 2) that
highly reactive substances in benzene solution gave a higher radiation
yield than corresponded to the direct action of radiation; and therefore
they concluded upon a transfer of excitation energy by benzene. Here,
these investigations are continued for diphenyl disulfide, dibenzyl
disulfide, and dibenzoyl disulfide, To prevent the radicals from recombin-
ing, diphenyl picryl hydrazyl was added. Radiolysis was carried out by
means of gamma radiation of Co O, The radiation yield per 100 ev was
determined by measuring the reduction in concentration of diphenyl
pieryl hydrazyl with the aid of an ¢$-4 (SF-4) spectrophotometer. Fig. 1
shows the experimental results which confirm the energy transfer. Fig. 2

Card 1/3
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Excitation Energy Transfer and Sensitization 5/020/60/132/05/45/069
of Chemical Reactions in the Radiolysis of B0O04/BO11

Organic Disulfide Solutions

{1lustrates the linear dependence of the disulfide decomposition on
concentration. Equation (1) is written down for the quantity of the
resulting decomposition products, taking account of the following con-
stants: k1 - rate of formation of excited benzene molecules, k2 - rate
of their de-activation, Kkj rate of emergy transfer, ka and ké rate of

3
de-activation and dissociation of excited disulfide molecules. Table 1

specifies the values for k'a/k2 and k1ké/(ka + k:j)a At least 2 excited

benzene molecules are formed every 100 ev. The CH2 group does not

prevent the energy from nigrating to the §-8 group, &8s is confirmed by
equal values for diethyl disulfide and diocctyl disulfide. Furthermore,
the authors studied the action of the benzoyl peroxide addition. As is
shown in Fig. 3, the decomposition of benzoyl peroxide decreases with
rising disulfide concentration, with the dibenzoyl disulfide exerting &
stronger protective action. Fig. 4 shows that there is no linear depend-
ence of the resulting decomposition products on concentration but a
dependence according to equation (3). The strong protective action of

card 2/3
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Excitation Energy Transfer and Sensitization 5/020/60/132/05/45/069
of Chemical Reactions in the Radiolysis of BO0O4/B0O11
Organic Disulfide Solutions

dibenzoyl disulfide is not clarified as yet. A. K. Silant'yeva assisted
in the experiments. The suthors thank V. N. Vasil'yeva for supplying the
disulfide materials. There are 4 figures, 1 table, and 6 references:

4 Soviet, 1 British;, and 1 American.

ASSOCIATIONs Fiziko-khimicheskiy institut im., L. Ya. Karpova
(Physicochemical Institute imeni L. Ya. Karpov)

PRESENTED:  February 6, 1960, by S.S. Medvedev, Academician

SUBMITTED: February 6, 1960
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PHASE 1 BOOK EXPLOTTATION SOV /4983
International symposium on macramolecular chemistry. Moscow, 1960.

Mezhdunarodnyy simpozium po makromolekulyarnoy khimii, SSSR, Moskva, 14-18 iyunys
1960 g; dokledy i avtoreferaty. Sektsiya II. (International Symposium on
Marramolecular Chemistry Held in Moscow, June 14-18; Papers and Summaries)
Section II. [Moscow, Tzd-vo AN SSSR, 1960] 559 p. 5,500 coples printed.

Sponsoring Agency: The International Union of Pure and Applied Chemistry, Com~
mission on Macramolecular Chemistry

Tech. Ed.: T.A. Pruﬂ&km.

FURPOSE: 'This book is intended for chemists interested in polymerization re~
actions and the synthesis of high-molecular campounds .

COVERAGE: This is Section 1I of a multivolume work containing papers on macro-

molecular chemistryy; The papers in this volume treat mainly the kinetics of

various polymerization reactions initiated by different catalysts or induced
by radiation. Among the research techniques discussed are electron parsmagnetic

Cerd 1/12

APPROVED FOR RELEASE: 06/06/2000 CIA-RDP86-00513R000103010011-4"



NI A BT B

. L P S G R ST R A -
QTS IV TR SE T T Y PR S SR R TR S A, TR,

&® - -

24 /0 d .

tubes of 3 - 4 mm in diameter,
+ne ultrasonic oscillator was switched on.
crystal in the furnace was 37 mm/hour.
mens, 7 - 8 mm high, were
sive strength.
ultrasonic field, increases considerably;
raised by about a factor of 6 as compare
of an ultrasonic field.
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ing single~-crystals of zinc in an u;trasonic

traakust, k issled. veshchestva", no. 12,

e Bridgeman method in sealed gless

After melting the upper portion of the crystal,
The displacement speeéd of the single

AUTHORS: Bagg@dasar
TITLE: _On the problem of grow
field
PERIODICAL: Referativnyy zhurnal, Netallurgiya, no. 3, 196
, (V sb, "Primeneniye ul'
Moscow, 1960, B1-44)
 TEXT: - 7n single-crystals were grown by th

The test
m crystals to determine compres-

ngth of crystals, grown in an
for instance. the elastic limit is
d to a crystal grown without agplication

prepared from the grov
It was established that the stre

An investigation of spe
in an ultrasonic field, and of specimens-which h

CIA-RDP86-00513R000103010011-4

364,22 .
s/137/62/boo/bo3/b08/191
AQ06/A101

Ag ¥h. S., Berezhkova, G. V., Kapustin, A, P.
> 1.

2, 19, abstract 3A101

temperature was 520“0. Speci-

".
"\

cimens annealed at 350°C, grown
ad been merely subjected to

CIA-RDP86-00513R000103010011-4"
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Sopfe A

8/137/62/000/003/068/191
On the problem of growing ... A0O6/A101

ultrasound, shows that the strengthening effect is removed only in the latier :
case, In the former specimens, the presence of a great amount of domain )
boundaries in the crystals proves that in these crystals the dislocation density i/
is higher than in crysials which had been grown without applying an ultrasonic

field.

T. Xolesnikova

[Abstracter's note: Complete translation]
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5/195/60,/001,/004/003/015
BO17/B055

AUTHOR: Bagdasar‘yan; Kh. S.
TITLE: Theory of Reactivity of Radlocals. I, New Interpretation of
the Polar Effect in Copolymerization

PERIODICAL: Kinetika i kataliz, 1960, Vol. 1, No. 4, pp. 503-509

TEXT: A new method differing. from the Price theory.was suggested, which
takes into consideration the effect of conjugation and the polar effect
in radical reactions. Equations for the calculation of rate constants- were
derived. The following equation (2) 1s given for caloulating the activar-
tion energy: E = A + «a A(AE1,+ AE2), where A is a constant, AE, and AE,

are the localization energies for the atoms 1 and 2 in the radical and _
monomer and a"( is a faotor varying between 0 and 1. Fig. 1 shows the - -
rate constant of the addition reaction of the radicals to the double bonds

as a function of the sum of localization energies at 60°C. Ih reactions of
radicals containing hetero atoms it is necessary to take into account the
acceptor - donor effect in the transition state. The following equations

Card 1/3
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Theory of Reactivity of Radiocals. I. New 5/195/60/001/004,/003/015
Interpretation of the Polar Effect in B017/B055
Copolymerization

are given for calculating the activation energies and rate constants:.
E=4+d(0F, +0E) - (x, - x,)?  (5) and

logk = C ~ b(AE1 + AEZ) + (x1 - ¥2)2 (6), where x, and x, are the
acceptor - donor increments of the radical groups. The acceptor - domor
effect at low activation energies leads to deviations from the Polyani
rule, With allowancé for localization energies of the electrons. imn the

initial and final radicals, the actZvation energy E may be calculated from
E= Ag + aé (AE - OE, ) - a(x - X )2 (1),
where Ag and ag are constants, Equations 8 and 9 permit caloulation of

the constants of the copolymerization of r B andirB tlog r,, = b(AE

2 A A AB 2
- AEB) - (xA - xB) (8) and log Tp T b(AEB - AEA) - (xB - A (9),
where A and B are, the mononers,AEA andAEB the localization energies of A

and B and x, and xg the acceptor - donor increments of the monomers A and

Card 2/3
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Theory of Reactivity of Radicals. I. New 8/195/60/001/004/003/015
Interpretation of the Polar Effect in BO17/B055
Copolymerization

B. The localization energies and acceptor - donor increments of monomeric
and polymeric radicals sre listed in Table 2. Equation (12) gives the
constants for copolymerization of 3 monomers, A, B and Z:
T P T y
log-rB—za 103;’144» logr—A-z- (12).
ZB AB ZA
There are 2 figures, 2 tables, and 12 references: 4 Soviet.

ASSOCIATION: Fiziko-khimicheskiy institut im. L. Ya. Karpova

(Physicochemical Institute imeni L. Ya. Karpov)

SUBMITTED:. August 1, 1960

EE: ".3?1:
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BO17/3055

AUTHORS: Arest-Yakubovich, A. i, Bagdaqg{flggg‘g_:‘;&gﬂgﬁ

N se3aE T

TITLE: Moscow International Symposium cn Macromolecular Chemisixy
PERIODICAL: Kinetika i kataliz, 1960, Vol. 1, No. 4, PP: 627-629

TEXT: The International Symposium on Macromolecular Chemistry was held in
Moscow on June 14-18, 1960. Three questions were treated: 1) polymer
synthesis, 2) polymerization- and polycondensation processes and 3

chemical transformations in polymers. A total of 170 papers and communica-
tions were read. Three papers were read at the plenary session; among them

one by N. N. Semenov on reactions cemmon to polymerization processes and

to polymers with conjugate bonds. S. Ye. Bresler, E. N. Kazbekov, and

Ye. M. Saminskiy reported on the chemical behavior of macroradicals formed ;
during mechanical destruction of glassy polymers in vacuum. Kh. S. \J
Bagdasar'yan and Z. A. Sinitsyna determined the reaction constants of
reactions of polymer radicals such as, .8, vinyl acetate; meihyl

acrylate, and acrylonitrile with vaﬁious aromatiﬁ compounds, especially

those containing nitro groups. F. Tudes, I. Kendo and M. Azori (Hungary)

Card 1/3
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Moscow International Symposium on s/195/60/001/004/015/015 ]
Macromolecular Chemistry B017/B055 /
investigated the inhibition of styrene polymerization by trinitro benzene

and its derivatives. G. A. Razuvayev, L. M. Terman, V. R. Likhterov and

V. S. Etlis discussed studies on the kinetics and chemical mechanism of the
thermal decomposition of several peranhydrides and perester radicals in
various solvents. Some 20 papers were read on the subjects of ionic and
stereospecific polymerization. S. S. Medvedeva and A. P. Gantmakher
reported on an investigation on the kinetics and mechanism of polymeriza-
tionsunder the catalytic action of organolithium compounds. A.A.Korotkov
and collaborators investigated the polymerization of methyl methacrylate
in toluene. K. Vesely, as well as Z. Zlamala and A. Kazda {CSSR) discussed
cationic polymerization. V. Boek (CSSR) described interesting results

of polymerizing propylene on Al(02H5)5 and mixed crystals of TiCl3 or

TiCl2 with halides of metals of the groups II to VIII. B. L. Yerusalimskiy

reported on the dependence of the structure of isgoprene and butadiene

polymers prepared with © H9MgJ + (¢ H9)2Mg + TiCl4 as catalyst on the

composition of the catalysts. V. A. Kargin and N. A. Plate showed that the
polymerization mechanism depends on the nature of the solid phase and the

APPROVED FOR RELEASE: 06/06/2000 CIA-RDP86-00513R000103010011-4"
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Moscow International Symposium on 5,/195/60/001/004/015/015
Macromolecular Chemistry B017/8055

monomer. Polymerization in the solid state was treated in papers by

V. A. Kargin and V. A. Kabanov, A. V. Volokhina and G. I. Kudryavtseva.

A. D. Abkin discussed polymerization under the action of radiation and
the effect of radiation on polymers. Apart from these papers, numerous
papers and communications were presented on the preparation and properties
of new polymers and on various conversions in polymer chains.

SUBMITTED: September 5, 1960
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MILYUTINSKAYA, R.I.; BAGDASAR'YAN, Kh.S.

Mechanisms of radical reactions, Part 6: Mechanism of the reaction
between benzoyl pernxide and amines. Zhur. fiz. khim. 34
no.2:405-412 F '60, (MIRA 14:7)

1. Fiziko-khimicheskiy institut im. L.Ya.Karpova, Moskva.
(Benzoyl peroxide) (Amines

B Rper = Y
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B020/B067
AUTHORS: 8initsyna, 2. 4. and Bagdasar'y'an, Kh. S.
TITLE: Inhibiting Effect and Structure of Inhibitors, IV.

Inhibited Polymerization of Aoryloniirile

PERIODICAL: Zhurnal fizicheskoy khimii, 1960, Vol. 34, Ne. 12,
pp. 2736-2741

TEXT: In Refs. 1,2 the authors reported on the reactivity of various
aromatic compounds to the polymethylaorylate. and polyvinylacetate
radical by using inhibited polymerization. In this paper, the authors
describe a similar study of the polyacrylonitrile radical, The initisl
rate of polymerization of acrylonitrile in dimethyl formamide was determimd
in the presence of various inhibitors and the meun chain length of the
polymers formed was determined viscosimetrically. The rate of polymeriza-
tion was measured dilatometrically with a degree of polymerization dvelow
6%. Under these conditions 8olymerization proceeds homogensously. All
experiments were made atl 50°C in vacuo. Azoisobutyric acid dinitrile vas
used as initiator. The polymer formed was isclated from the solution by

Card 1/3
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Inhibiting Effect and Structure of Inhibitors. 5/076,/60/034/012/010/027
IV. Inhibited Polymerization of Acrylonitrile B020/B06T

adding an ether - heptane mixture (1:1). Viscosity was measured at 25°C
in dimethyl formamide at different concentrations of the polymer, The
results obtained are given in Table 1. They indicate that the ratic bdatween
the rate of polymerization V and the square root of the initiator concentns
tion ¢ is constant. Fig. 1 shows the dependence loglyl on M2/V (i denotes
the concentration of the monomer) while Fig. 2 shows the dependence 1/P
(P denotes the mean length of the polymer chains) on V/M2 according to the
following equation: 2 0 .

1/P = 1/2(1 + Q) (e /) (V/M5) + kM/kg 4 kSS/kgM (2)
where A the contribution of disproportionation in the bimolecular
rupture, kg the rate constant of the chain growth, kM and ks the congtants

of the rate of chain transfer by the molecules of the monomer and the
solvent, and ko the constant of the rate of the total timolecular rupture.,

Neither the rate of polymerization nor the molecular veight of the
polymers were reduced by addition of diphenyl pierylhydrazine

(0.0005 mole/1), aniline (0.22 mole/1), naphthalene (0.20 mole/1),
phenanthrene (0.10 mole/l y m-dinitrobenzene (0,10 mole/1, and symme trice

Card 2/3
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Inhibiting Effect and Structure of Inhibitors. $8/076/60/034/042/010/027
IV. Inhibited Polymerization of Acrylonmitrile B020/B067

trinitrobenzene (0.004 mele/1). Inhibition is observed when adding anthra-
cene, quinone, and dimethyl aniline to the reaction. The results of
these. experiments are given in Table 2..The value kg,/kg 2 for acrylonitrile,

which was obtained by comparing the rate of polymerization with the rate
of initiation, is 0.085. at 50°C, Table 3 gives the values kx/kg, (kx

denotes the constant of the reaction rate of the polymer radical with the
inhibvitor molecule) and kx for some inhibitors at 50"C. In the absenge of

the polarity effsot, the valumsof the'oonstant-kx‘déciease in al)

inhibitors in the seme order. There are 2 figures, 3 tables, and 17
references: 8 Soviet, 7 US, and 2 German. ' :

ASSOCIATION: Fiziko-khimicheskiy institut im, L. Yu. Karpova, Moskva
’ (Physico-chemical Institute imeni L. Ya. Karrov, Moscow)

SUBMITTED: March 14, 1959

Card 3/3
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5/081/62/000/006/011/117 |
B166,/3101 g

{avee .
i AUTHORSs Bagdasar'ysn, Kh. S., Milyutinskaya, R. I., Trosman, B. Aey:
vKOVa, , V. A. :

~ TITLE: ‘ Quantitative studies of radiocal reactivity by the competitiw
: reaction pethod

|
t
!
., PERIODICAL: Referativnyy zhurnal. Khimiya, no. 6, 1962, 53, abstract |
: 6B360 (Tr. po khimii i khim. tekhnol. Gor'kiy mo. 1, 1961, |
12 - 17) |

|

|

.| pEXT: Using a method described earlier (RZhKhim, 1960, no. 24, ..96341),
| measurements were made of the relative rates of attachment of phenyl
! radicals to aromatic rings (rate constant k1) and of the separation rates |

2 of hydrogen from alkyl benzenes by phenyl radicals (constant}kz). Separa- |

! tion of chlorine from carbon tetrachloride was taken as the standard :
* reaction (constant k ). The following values of the constants were obtainad

. at 100°C (the first figure is k1/k3, the second figure is k2/k3)z benzene
Cardsl/2 ' o
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s/081 62/000/006/017/117
Quantitative studies of radical... B166/B101

0.235; -~ ; nifrobenzene 1.0; O0.17; naphthalene 5; 0; toluene 0.48; 0.33;
isopropyl benzene 0.98; 0.85; polystyrene 0.62; 0.06. The polar
substitutes - the electron-donor and electron-acceptor--:activate the
phenyl rings. There is no marked ssparation of hydrogen from the aromatio ;
rings. The rate of hydrogen separation from the alkyl groups of poly-
styrene is considerably lower than it is from isopropyl benzene, which is
apparently attributable to the stenc factor. LAbstracter's note: Complete

tranalationg A

. Card 2/2
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| BACDASIR'TAN, 8.
Energy of formation of a free benzoate radical, Zhur.fiz.
khim. 35 nq.B:l'_77l..-l776‘Ag '61.’ (MIRA 14:8)

1. Fiziko-khimicheskiy institut imeni L.Ya., Karpova, Moskva.
(Benzoic acid) (Radicals (Chemistry)) (Thermochemistry)
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5/076/61/035/010/008/015
5.383%0 B106/B101 '
AUTHORS: Bagdasar'yan, Kh. S., and Borovkova, V. A.
TITLE: Relative reactivity of vinyl monomers to the benzoate radical

PERIODICAL: Zhurnal fizicheskoy khimii, v. 35, no. 10, 1961, 2306 - 2310

TEX%": In & previous paper, one of the authors together with R. I.
Milyutinskaya developed a method for determining the relative reactivity
of vinyl monomers to the benzoate radical (Ref. 1: Kh. S. Bagdasar'yan,

R. I. Milyutinskaya, Zh. fiz. khimii, 27, 420, 1953)}. This method is '
based on the ability of the benzoate radical to form a phenyl radical and
a molecule of carbon dioxide: PhCOO"—> Ph* + CO, (1). In the presence

of a vinyl monomer, a competing reaction, the addltlon of the benzoate ra-
dical to the double bond of the monomer, takes place: PhCOO™ +M —>PhCOOM’
(2). By determining the CO, yield in the presence and absence of the mo-

nomer, the ratio k /k of the reaction constants is obtained which is

charscteristic of the reactivity of the monomer to the benzoate radical
Card 1/5 ﬁ(
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(Ref. 2:; R. I. Milyutinskaya, Dis. In-t im. L. Ya. Karpova, M., 19583
Ref. 3: Kh. S. Bagdasar'yan, Teoriya radikal'noy polimerizatsii (Theory
of radical polyunerization). Izd-vo AN SSSR, M., 1959). 1In the present
paper, reactions of benzoate radicals with styrene and methyl me thacrylate
are examined by the same method at various temperatures. In addition, the
values of k2/k1 for of~methyl styrene and stilbene were determined, which

practically do not homopolymerize according to the radical mechanism. The

values of k2 for the latter two compounds were compared with the corre-

sponding values of the typical monomers, styrene and methyl methacrylate.
In the investigations, the 002 yields were determined during the thermal

decomposition of benzoyl peroxide in a mixture of carbon tetrachloride or
benzene and the substance to be examined. The yields of benzoic acid and
the resulting polymer were also determined. For the ratio k2/k1, the

foliowing values were obtained at 100°C: for styrene 1.35 liters/mole,
for of-methyl styrenme 1.33 liters/mole, for methyl methacrylate 0.20
liters/mole, and for stilbenme 2.10 liters/mole. These values increase
with decreasing temperature. From this temperature dependence the

Card 2/9%
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Relative reactivity of vinyl monomers ... B106/B101

difference of the activation energies of reactions (1) and (2) was deter-
mined. It is 7.3 kcal/mole for styrene in carbon tetrachloride. The
values of k2/k1 indicate that the reactivity of the double bond in

oc-methyl styrene is equal to that in styrene, and (referred to 1 reaction
center 1.05 1iters/mole) somewhat lower in stilbene. The fact that, in
spite of this high reactivity of double bonds in o -methyl styrene and
stilbene, no homopolymerization occurs at high temperatures is explained
by the low activation energy and the resultant high reaction rate of de-
polymerization. The low activation energy of depolymerization is due to
steric hindrances. The considerable amount of benzoiec acid produced by
the decomposzition of benzoyl peroxide in the presence of o¢ -methyl styrene
or stilbene is evidently formed according to the following mechanism (e.

g., for stilbene): Ph" + Ph-CH-CH-Ph ——>§£:>CH-6H~Ph (4),
Ph

s . Ph . .
Ph>CH~—CH—PhCOO —> PhCOOH + 3 >C=CH-Ph (5). Radicals being more
readily added to double bonds than to the benzene nucleus, the reaction
PRCOO" + Ph-CH=CH-Ph —> "PC00N ¢ 0B-Ph  (6) is possible instead of (4).

Ph~
Card 3,5 (X
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Relative reactivity of vinyl monomers ... B106/B101

Authors also examined the decomposition rate of benzoyl peroxide in
benzene and carbon tetrachloride medium in the presence of styrene or
methyl methacrylate (Table 2). Decomposition of benzoyl peroxide in the
presence of styrene or methyl methacrylate proceceds at a lower rate in
carbon tetrachloride than ia benzene. This difference is even increased
by rising temperature. At 100°C, the decomposition rate of benzoyl
peroxide in benzene in the presence of styrene is considerably higher
than in the presence of methyl methacrylate whereas at lower temperatures
(60°C) the decomposition rates in the presence of styrene and in the
presences of methyl methacrylate are of the same order of magnitude.

There are 4 figures, 2 tables, and 12 references: 5 Soviet and 7 non-
Soviet. The three most recent references to English-language publicatidns
read as follows: C, Barson, J. Bevington, D, Eaves, Trans. Faraday Sos.,
54, '678, 19583 J. Bevington, J. Toole. J. Polymer Seci., 28, 413, 1958;
C. Barscn., J. Bevington, Tetrahedron, 4, 147, 1958. J‘

ASSOCIATION: Fiziko-khimicheskiy institut im. L. Ya. Karpova (Physico-
chemical Instituse imeni L, Ya. Karpov)
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AUTYORS: Bagdasariyan, Kh. 8., Izrailevich, N. §., and Krongauz, V. A
TITLE: Intramolecular transfer of energy by radiolysis of alkyl

benzenes
PERIODICAL: Akademiya nauk SSSR. Doklady, v. 147, no. 4, 1961, €87 - 890

TEXT: The authors tried (1) to check the data by R. Schuler et al. (Ref. 5.

see below) on the protective action of the phenyl ring in radiolysis; (2)

to obtain additional date on this protective action. The yields of primary
radicals in theK’wradiolysis of toluene, ethyl benzene, cumene, n-butyl
benzene, n-octyl benzene, equimolecular mixtures of octane and benzene,

and (for comparison) the radical yields of benzene, n-hexane, and n-octane

were measured. The spectrophotometrically measured iodine concentration ‘)/

Was 5»10’4 - 5e10'3 M. It did not affect the radical yield. 2 repeatedly
freezing up the substances in the vacuum, air was removed. Co served as
irradiation source. The dose measured by an FeSOA dosimeter was 1.8-10

ev/litercsec. The data are given in Table 1 and compared with R. Schuler's.
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The additive yield was calculated from the equation Gadd = EAGA +€..G

Ph Ph’
Here, £, ePh are the electronic fractions of the aliphatic chain and the

A

aromatic ring, respectively; GA, GPh are the radical yields of alkanes

and benzene, respectively. The remarkably low yield for toluene was

checked several times by means of samples purified by various methods. The
values found deviated only slightly from the data given in Table 1.

Comparison of the data for octyl benzene and octane + benzene (i:1) permits

the conclusion that the intramolecular transfer of energy in octyl benzene v/*/
is more effective than the intramolecular energy transfer from the

aliphatic chain of a molecule to the phenyl ring of another molecule. For

the radical yield; the following is derived:

Gogg - 0 = EA[G/(1 + 9)] (GA - aAGPh/aPh) (4), where

0 = (¥ = kAPh[ph})/(kA . kA) (5). k; and kp are the constants of the

rate of formation of radicals from the corresponding excited molecules or
groups; kA is the deactivation constant: kAPh the constant of velocity of

intermolecular energy transfer from the aliphatic chain to the phenyl ring;
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[Ph] is the concentration of the phenyl rings; kM the constant of velocity

of intramolecular energy transfer from the aliphatic chain to the phenyl
ring; a,s &y are the factors of proportionality, i. e., the yields of

excited molecules per unit of absorbed energy. Gadd - G was found to be

a linear function of EA. The straight line passes thrcugh the origin of

coordinates. Therefrom, it follows that 9/(1 + @) is approximately
constant. An evaluation of the ratio aA/aPh confirms that the intra-

molecular transfer of energy in octyl benzene trkes place more probably
than the intermolecular energy transfer from aliphatic chains to phenyl

rings. The statements by P. Avivi, A. Weinrebd (see below) saying that p/f/
the energy transfer from polystyrene to 2,5-diphenyl oxazol or anthracene

does not depend on whether the luminophore molecule is chemically bound

to the polystyrene molecule do not contrad’ct the above-mentioned opinion.

The energy absorbed by the aliphatic chain is transferred to the
neighboring phenyl ring of polystyrene. Luminescence arises due to the
intermolecular energy transfer from the phenyl ring to the luminophore.
There are 1 figure, 1 table, and 8 references: 1 Soviet and 7 non-Soviet.
Card 2/5;/
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The four most recent references to English-language publications read as
follows: Ref. 5: E. Weber, P. Forsyth, R. Schuler, Radiation Res., 3,

68 (1955); R. Schuler, J. Phys. Chem., 63, 925 (1959); A. Schapiro, J.
Phys. Chem., 63, 801 (1959); P. Avivi, A. Weinreb, J. Chem. Phys., 27,
716 (1957).

ASSOCIATION: Fiziko-khimicheskiy institut im. L. Ya. Karpova (Physico-
chemical Institute imeni L. Ya. Karpov) V/P/

PRESENTED: July 6, 1961, by S. S. Medvedev, Academician

SUBMITTED: May 22, 1961

Legend %o Table 1: (1) substance; (2) data by Schuler; (3) data by the
authors; Gap = G, (a) benzene; (b) toluene; (c) ethyl benzene; (d)

cumene; (e) butyl benzene; (f) octyl benzene; (g) octane + benzene (1:1);
(h) hexane; (i) octane; (k) note: mean values of G are given,
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5/844/62/000/000/'007/129
D290/0307
AUTHOR ¢ Bagdasar'yan,' Kh. 3,
———
Titow: Jeviations from additivity in radiation chem;stry and

SOURCE: Trudy II Vsesoyuznogo, Soveshchaniya po radiatsipnnoy khi-
mii. sd, by L. §. Polak, Hoscow, Izd-vo AN 3S8SR, 1962,
52-63% -

TEXT: The author reviews tle experimental results concerning the
deviations fron radiation-chemical additivity that occur in liquid
phase systems containing organic ctomponents, and discusses the encr-
sy transfer mechunisys that cause these deviations. ‘The systems are
divided into thoge showing small deviations frop additivity ard
those showving large deviations; thisg division reflects the different
mechanisms that cause the deviations in the two classes, In certain ;
cases it is necessary to consider intramolecylar energy transfer as
vell as the various processes of intermolecular energy transfer,
_There are 3 figures ang 1 table,
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Fiziko-khimicheskiy institut im. L. Y
Sico-Chenical institute im.,

ASSOCIATION:
. a. Karpova (Pny-
. la. Kuarpov)

—
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AUTHORS: Bagdasar'yan, Kh. S., Izrailevich, N. 5., and Krongauz,
Vi

s Ao

PIfTLE e Intramolecular migration of energy in irradiated alkyl-
benzenes

SOURCE : Trudy II Vsesoyuznogd soveshchaniya po radiatsionnoy khi-.
mii. wsd. by L. 5. Polak. loscow, Izd-vo AN SSsR, 1962,
T0-73 '

TEXT: The authors neasured the radical yields after the irradia-
tion of toluene, ethylbenzene, cumene, n-butylbensene, n-octyl-~ .
benzene, benzene, n-hexane, n- octane, and an equimolecular mixture e

of benzene and n-octane with Co® (’rays, iodine was used as a ra-

dical acceptor. In gencral, the radical yields were lower for the

alkylbenzenes than would be expected if the yields were additive;

in particular, the radical yield was much lower for octylbenzene

than for the octane-bensene mixture. From these results the pro-
_-babilities of intra- and dintermoclecular encrgy transfers are cal-

Card 1/2
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probable than

between Separate aliphatic chains
figure and 1 table,

L. ZYa, harpova

(Physico—Chemical Institute im. I,. Ya. Xarpov)
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AUTHORS : Bagdasar‘yan, XKh. S., Krongauz, V. A., and Kardash, N. S.

TITLE: The mechanism of ,rotective action of aromatic amines in the
raGiolysis of polymers. The sensitized formation of iom
radicals of amines

PERIODICAL: Akademiya nauk SSSR. Doklady, v. 144, no. 1, 1962, 101 - 104

The protective action of }-naphthyl amine, phenyl-ﬁ~naphthyl amine,
éiphenyl amine, and triphenyl amine against destruotion of polymethyl

methacrylate (molecular weight ~7° 106 and n/10 ) caused by yeradiation was

studied. Co60 was used as radiation source (6.6- .10'8 ev/liter-sec).
Polymer films 1004 thick with different contents of protective agent (up
to 0.2 moles/liter) were subjected to yw-radiation in vacuo at room temper-
ature and -196°C. The number G'of .chain ruptures was determined on the
basis of the mean molecular weight of the polymer after irradiation. The
content of protective agent before and after irradiation was determined
spectrophotometrically after dissolution and coupling ¥ith p-nitro-benzoyl

Card 1/3
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diazonium. The spectra of the films irradiated at -196°C were taken at
the same temperature by means of a special quartz Dewar vessel as cuvette.
Results: At room temperature, the number G.of:chain:ruptures is, in all
cases, inderendent of the radiation dose; it depends on the amount of
protective agent in the film. G is 1.7 with pure polymer; phenyl-P-naph-
thyl amine in amounts of 0.2 moles/llter reduces G to 0.65., Similar
results were obtained with the other amines. At -1960C, G depends to a
limiting value on the radiation dose, At this temperature, G = 0.8 for
pure polymer, and 0.4 with 0.05 moles/liter of triphenyl amine. At low
radiation doses, the consumption of phenyl—ﬁ-naphthyl amine is 1-2 mole-
cules per 100 ev energy. On irradiation at -196°C, the films are pink,
green, or blue according to the amine content. The coloring is due to the
formation of ion radicals in the amines which are not immediately
neutralized by electrons at this temperature. The ion radicals are formed
by transfer of the energy absorbed by the substrate (polymer, in this case)
to the amine. The protective action of aromatic amines is explained by
these energy transfers. There are 4 figures. The most important
English-language references are: L. Wall, D. Brown, J. phys. Chen., 61,
129 (1957); G. Lewis, D. Lipkin, J. Am. Chem. Soc., 64, 2801 (1942).
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ASSOCIATION: Fiziko-khimicheskiy j i
Yy institut im. L, Ya. i
chemical Institute imeni I. Ya. Karpov) Karpova (Physmo-

BSNTED . -
PRESENTED; November, 17, 1961, by S. S. Medvedev, Academician

SUBMITTED:  November 1, 1967.
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AUTHORS 1 Bagdasar'yan, Kh. S., Sinitsyna, Z. A. I T

A A T T o e oy PR . (

TITLE! Sensibilized formation of ion-radicals of aromatic amines in !

the radiolysis of frozen organic glasses
PERIODICAL: Akademiya nauk SSSR.. Doklady, v. 147, no. 6, 1962, 1%96-1398 JP’f.

il
TEXT:: Continuing earlier studies (DAN, 144, 101 (1962)), the formation of.
cation-radicals was studied in organic glass frozen at -196°C and gamma-

irradiated with 4.1'1015 ev/g‘aec. This glass contained 0.00% mole/1
diphenyl or triphenyl amine dissolved in isopentane and methyl cyclo-
hexane. The glass became blue-green (absorption maximum at 670 mu) and v o
the optical density increased proportionally to the dose up to ;

7-1018 ev/g and then remained then conitant. With a dose of 7.3'101-8 enﬁg

the ifon-radical concentration reached a constant value at an amine concen-
tration of 0.005 mole/l.- The value of this oritical concentration was .
derived from tests with triphenyl amine. Taking the same value for the
absorption coefficient of the triphenyl amine cation-radical as for tri-

Gard /3 1| oy SELECTED FoR ABSTRACT G ; -
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tolyl amine, namely 1.1'104; and using the optical density as found to be

0.080, the result was C = 0.080/1.1+10%.0.5 = 1.5:107 mole/1. This valme -
.i8 by two orders less than "that for triphenyl in polymethyl methacrylate, :
owing to the electron-acceptor activity of . the eater group. The radiation
yield of the cation-radicals’is 0.16 in relation. to the total energy ab-
sorbed by the amine. This value, which is 10 times higher than the ener-
getically possible values, confirms the earlier conclusion that the
cation-radical formation is not due to a direct radiation effect on the

amines. Addition of CCl4 increased the cation-radical yield from irra-

diated diphenyl amine; the eritical concentration was 0.05 mole/1 CCl1,.

. 4
It is still not clear why CCl4 had no effect on triphenyl amine. Even in

1:3 mixtures of diphenyl and triphenyl amines, only diphenyl cation-radi- -
cals was formed; the optical density at 670 mp was slightly reduced, but

- the value 640 my, which is characteristic of triphenyl amine showed no
increase. This unequal behavior of the two amines confirms the absence
of a direct radiation effect on the amines. Toe energy transfer is
directed toward the diphenyl amine which is the Jtronger electron-donor.

Card 2/3 !
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0.005 mole/l additions of anisole, tetrahydrofuran and naphthalene pi'oved
ineffective. There are 4 figures. oo :

!
ASSOCIATION: Fizikb-khimicheskiy institute im. L. Ya. Karpova (Phyaicof
chemiqal Institute imeni L. Ya. Karpov)

! v

' PRESENTED July 19, 1962, by N. M. Zhavoronkov, Academician <J;f’

SUBMITTED July 14, 1962

vy .
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CHICHIBABIN, Aleksey Yevgen'yevich. Prinimali uchastiye: REUTOV,
0.A.; KITAYGORODSKIY, A.I., prof.; LIBERMAN, A.L., doktor
khim, nauk; BAGDASAR'YAN, Kh.S., doktor khim. nauk; PLATE,
N.A., kand. ¥hIm. mauk; ﬁ6r5§6%, M.N., kand. khim, nauk;
BOTVINIK, M.M., doktor khim. nauk; STEPANOV, V.M., kand.
khim. nauk; MEL'NIKOV, N.N., prof.; DEREVITSKAYA, V.A.,
doktor khim. nauk; LIEERMAN, A.L., red,; SERGEYEV, P.G.
[deceased]; ROMM, R.S., red.; SHPAK, Ye.G., tekhn. red.

[Basic principles of organic chemistry] Osnovnye nachala
organicheskoi khimii, Izd.7. Pod red. P.G.Sergeeva i A.L.
Libermana, Moskva, Goskhimizdat. Vol,1. 1963. 910 p.
(MIRA 16:10)
1. Chlen-korrespondent AN SSSR (for Reutov).
(Chemistry, Organic)

APPROVED FOR RELEASE: 06/06/2000 CIA-RDP86-00513R000103010011-4"



"APPROVED FOR RELEASE: 06/06/2000 CIA-RDP86-00513R000103010011-4

SR BT A BAR T 2 e S M T SRR R D U

SUTR RANIISRATGUL PSR
e e g e

S PR T S T i A R A e A R RSO R A TP L AT et Bl T R S O B G 0
P S T A S T Y i R s S0

BAGDASAR'YAN, Kh.S,; NEPOMNYASHCHIY, A.I.

——

ﬁetermiﬂation of absolute rates of chain growth and initiation in
anlonic polymerization of styrené, Kin.i kate 4-n0.1:60-66 Ja-F 163,
(MIRA 16:3)

1. Fizﬁko—khimicheskiy institut imeni L.Ya.Xarpova.
(Styrene polymers) (Chemical reaction, Rate of)
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BAGDASAR'YAN, Kh, S,; SINITSINA, Z, A,
Sensibilized formation of ion radicals of aromatic amines im
the radiolysis of frosen organic glasses. Dokl, AN SSSR 147
n0,6:1396-1398 D '62, (MIRA 1611)

1. Fiziko-khimicheskiy institut im. L. Ya. Karpova. Predstavleno
akademikom N, M, Zhavoronkovym.

(Amines) (Resins, Synthetic) (Gamma rays)
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NEPOMNYASHCHIY, A.I.; BAGDASAR'YAN, Kn.S,
\

Effect of the nature of an alkali metal and of the solvent
on the absolute rate constants in enionic polymerization of .
styrene, -Kin.i kat. 4 no.2:198-203 Mr-Ap '63. (MIRA 16°5)

1. Fiatko-khimicheskiy institut imeni L.Ya.Karpova.
(Styrene) (Polymerization) (Alkali metals)
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© AVNOR: Pshibprlovich, Z. Ve; Keongaus, V. Ae; Bagdssar'yan, kh. 5. /6 )

TITLE: Study of the radiol&*a\, of some hydrocarbons by gas chroematogrsphy and -
electron paramagnetic resonance. . ‘ ,
, Y . .
SOURCE: Kinetika i kataliz, Ve 4, no. 3, 1963, 489-491 S
. _TOPiC T_AGS:: radiolysis, hjdrocé.rbons, gas chromatography, eléctron varamagnetic :
resonance, alkyl benzenes; intramolecular energy migration, Gamma rays, n-octane, . N
n=octylbenzene S . - B

ABSTRACT; ‘The purpose of this work was to verify earlier conclusions that allyl~ -
Dbenzened|are appreciably more stable to irradiationlzhan expected when independent
radiolytit decamposition of side chain and ring is postulated. Analyses of data
obtained showed that intramoleculesr energy migration is at least five times more
probable than intermolecular transfer. The main gaseous product of irradiation of
n~octane}\ an equimolecular mixture of octane and benzene and n-octylbenzene with
‘Gamma-rays from Co sup 60 was hydrogen in yield independent of dose up to 100
megarad and falling in the sequence shown. The low hydrogen yield from n-octyl-
benzene is ascribed to intermolecular migration of energy from side chain to

R
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